Background: Indonesia has high levels of biological need for infertility treatment, great sociological and psychological demand for children, and yet existing infertility services are underutilized. Access to adequate comprehensive reproductive health services, including infertility care, is a basic reproductive right regardless of the economic circumstances in which individuals are born into. Thus, identifying and implementing strategies to improve access to assisted reproductive technology (ART) in Indonesia is imperative. The principle objectives of this article are to improve our understanding of infertility patients' patterns of health seeking behaviour and their patterns of access to infertility treatment in Indonesia, in order to highlight the possibilities for improving access. Methods: An interviewer-administered survey was conducted with 212 female infertility patients recruited through three Indonesian infertility clinics between July and September 2011. Participants were self-selected and data was subject to descriptive statistical analysis. Results: Patients identified a number of barriers to access, including: low confidence in infertility treatment and high rates of switching between providers due to perceived treatment failure; the number and location of clinics; the lack of a well established referral system; the cost of treatment; and patients also experienced fear of receiving a diagnosis of sterility, of vaginal examinations and of embarrassment. Women's age of marriage and the timing of their initial presentation to gynaecologists were not found to be barriers to timely access to infertility care.
Background
The desirability and feasibility of providing infertility treatment in developing country settings has been widely debated [1] [2] [3] [4] . Our position in this article is that access to infertility care is a basic human right that is equally applicable to all people regardless of the economic circumstances they are born into. This position reflects not only a strong commitment to the principles of equity in health care and human rights, but also acknowledges the desires of everyday Indonesians who will continue to struggle to overcome infertility regardless of the theoretical debates circulating in realms vastly removed from the realities of their lives.
Indonesia currently has 20 government regulated fertility clinics with state of the art technology. These clinics offer a wide range of diagnostic procedures, as well as IVF and intracytoplasmic sperm injection (ICSI) to married Indonesian couples a . However, utilization of these services remains very low when compared to the number of IVF cycles performed elsewhere in the region. Indonesia's rate of IVF uptake is also startlingly low relative to the size of its population. For instance, Singapore with an estimated population of 5 million residents recorded 2500 IVF cycles in 2010, while Indonesia with an estimated population of 237 million performed 2627 cycles in the same year. The highest number of IVF cycles in the region for 2010 was in Vietnam where 6000 cycles were performed b . Low rates of IVF uptake and restricted access to biomedical care in Indonesia cannot be explained simply as a function of poor capacity. ART clinics are heavily clustered in large cities on the island of Java and the distribution of patients and IVF cycles is uneven between existing clinics. While some clinics are working close to their capacity -performing between 300 and 400 cycles a year, others are performing less than 100 cycles annually and report working at around 30% of their capacity. Thus, the infertility care system as a whole is experiencing an oversupply in available services b . Expansion of the industry is occurring rapidly, there were 16 operating clinics at the time of data collection in 2011and 4 more have subsequently opened in 2012.
The Indonesian situation is further complicated by a combination of excess service capacity and high levels of infertility among the population. Estimates of infertility rates vary, with the most conservative rates being between 10% and 15% of the reproductive aged population c . These rates are extrapolated based on the numbers of patients seeking biomedical fertility care and are likely to be underestimates as they fail to include those people who do not seek biomedical solutions to their fertility concerns. Alternatively, based on data collected in Indonesia's Demographic Health Survey -2002, the World Health Organization (WHO) has estimated the female infertility rate (combining primary and secondary infertility) to be 22.3% of married women between the ages of 15 and 45 [5] .
Regardless of the difficulties in establishing accurate infertility rates for couples, we can be confident that infertility is a major concern in Indonesia both in terms of the real numbers of people affected and the cultural significance of childlessness. The desire for children is virtually universal among married Indonesian couples and the cultural definition of a family is dependent upon having children [6] . Based on the current age structure of the population there are approximately 39.8 million Indonesian women of childbearing age. Even when applying the conservative estimate of a 10% infertility rate this translates to a sub-population of around four million women experiencing infertility. Employing the accepted wisdom that approximately 5% of infertile couples will be eligible candidates for IVF we can infer that Indonesia has a demand for 200,000 cycles upwards. When we apply realistic economic logic to these numbers, accepting that only 10% of infertile Indonesian couples are in an income band where the cost of ART would be reasonably affordable, the result is still 20,000 eligible couples d . Clinic attendance records for 2011 from across Indonesia indicated that approximately 22,000 couples sought biomedical infertility treatment for the year. This population of 22,000 infertile couples who were actively seeking biomedical infertility treatment in 2011 was our target population. Thus, our final sample size of 212 female patients represents approximately 1% of the target population for the study.
The principle objective of this article is to improve our understanding of current patterns of health seeking behaviour and access to infertility care among existing infertility patients in Indonesia. The second objective is to highlight the possibilities for improving patients' access to infertility care. A secondary goal of the article is to expand the currently sparse body of published research on infertility care in developing country contexts. Access to infertility care can be understood as a function of many interrelated components, in this article we focus on understanding access to care via an analysis of data collected from female patients.
Methods
While clinical research and retrospective studies of ART outcomes are well established in Indonesia social research into infertility and its treatment is still an emerging field. The data presented in this article was generated by the "Survey of Indonesian infertility patients' reproductive knowledge and health seeking behaviour" conducted between July and September 2011. This exploratory study was innovative in the Indonesian context because of its explicit focus on patient perspectives on infertility treatment, which have been absent in prior research. The survey was developed and administered in the national language -Bahasa Indonesia. Formulating and refining survey questions was a collaborative process involving fertility consultants, survey interviewers and volunteers who took part in piloting the survey. The final tool included 110 variables arranged in five sections, which were: 1) socio-demographic data of female participants and their current husbands; 2) female patients' sources of knowledge about human reproduction and infertility; 3) female patients' actual knowledge of reproduction and infertility; 4) female patients' and their husbands' experiences of biomedical infertility treatment; and 5) patients' perceptions of their needs in relation to infertility care. This article focuses on data collected in sections 1 and 4 of the survey.
All respondents were infertile women recruited through invitations posted at three infertility clinics in the cities of Jakarta, Surabaya and Denpasar. The sample is therefore self-selected and not randomly selected. The criteria for participation were that women be married and aged between 18 and 45 years, had experienced infertility problems and were currently seeking biomedical treatment, and finally that women were not undergoing IVF programs at the time of the survey. The decision to exclude women undergoing IVF was to ensure that their treatment could not potentially be impacted upon by an increase in stress hormones related to recounting their experiences or feelings about infertility during survey interviews.
Surveys were completed by a total of 232 participants and data was coded by hand and then entered into STATA. A preliminary coding frame was developed prior to data collection and later revised to reflect the actual range of responses received. After cleaning the data 20 surveys were eliminated leaving a final sample size of 212 for analysis. Descriptive statistical analysis was then performed by two statisticians, to allow crosschecking for accuracy. No bivariate or multivariate methods were used in the analysis produced for this paper.
The decision to focus this initial study of Indonesian infertility patients on women was both pragmatic and political. Firstly, women seek out infertility treatment at higher rates than men in Indonesia and are thus more easily accessible as research participants f . Secondly, in previous studies with fertility patients in non-Western settings women have been found to be more willing and forthcoming research participants than men [7] . Thirdly, the psychological distress and social suffering reported by Indonesian women experiencing fertility difficulties is greater than that reported by Indonesian men, thus an initial focus on women acknowledges this asymmetrical impact of infertility on them g,h . However, this study did collect some data regarding men's participation in infertility treatment, as reported by their wives.
The choice of which infertility clinics to recruit through was based on the available funding, which was adequate for only three sites, and the desire to include clinics that service clients from a range of socioeconomic groups and geographical areas. The clinics chosen to be involved in the study are situated in different cities and different provinces. The Jakarta based clinic is situated in an elite private hospital and tends to attract clients with a very high income. In Surabaya the chosen clinic is situated within a university teaching hospital and tends to attract both mid to lower income clients. The Denpasar based clinic is situated within a regional public hospital that primarily services clients who cannot afford to pay for private services. Recruitment of respondents was relatively even across three sites -35% from Jakarta, 36% from Surabaya, and 29% recruited in Denpasar.
When we analyzed the survey sample we found it to be highly indicative of the sub-population of Indonesians who have the easiest access to infertility care due to their affluence, proximity to services and higher levels of education. The sample was comprised of 78% urban residents, with the remaining 22% living in rural areas or poor urban fringe communities on the outskirts of large cities. The ages of women respondents ranged between 18 and 45 years and the median age was 31 years. All women in the sample were literate and 86% had completed senior high school or some form of tertiary education, and 60% possessed a tertiary degree of some kind. Thus, the formal educational attainment of women in the sample was very high, considerably higher than among the broader population i . Income levels among the sample were not reflective of national patterns of income distribution. Indonesia's national median monthly income is reported to be US$260 and 29% of the population is still classified as living under the poverty line -earning less than US$28 per month [8] . Monthly household incomes among our respondents were more skewed towards higher socioeconomic groups with 50% of the sample being classified as middle class or elite on the basis of their monthly house hold income alone. In a nutshell, our sample was well educated, affluent and predominantly urban. This confirmed our expectations that women with lower incomes, less education and those living in more remote areas would be less likely to access infertility clinics, and subsequently would be less likely to be recruited for the survey.
Research participants were supplied with plain language information sheets about the research and asked to provide voluntary written informed consent before interviews were conducted. All respondents were made aware of their rights to skip any questions they did not wish to answer, and to withdraw from participation before survey interviews were concluded and their deidentified data was stored. The interviews were conducted in private counseling rooms and took between 30 and 45 minutes. Anonymity was protected by ensuring that participants' names were not recorded on survey forms and by storing consent forms separately from completed surveys. The La Trobe University Human Ethics Committee granted principle ethics approval in Australia in May 2011 (HEC 11-011, approved 24 May 2011) j . A team of 14 female interviewers who were all doctors, and who received intensive training in research ethics and interviewing techniques, conducted the survey interviews. None of the interviewers were treating doctors of survey respondents. The choice to have interviewers and interviewees of the same gender enhanced rapport and the ease with which respondents discussed their reproductive health. Following each interview respondents were given an information booklet to take home that contained the correct answers to all of the knowledge questions in the survey, and an overview of the prevalence, causes and treatment of infertility in lay language.
Below we present our findings on a range of factors relevant to accessing infertility care, including: 1) the timing of initial presentation to obstetrician/gynaecologists (OBSGYN); 2) the types of providers visited by fertility patients and patterns of referral; 3) the number of OBSGYN visited by patients and their rationale for seeing multiple providers; 4) men's participation in infertility care; 5) barriers to access reported by patients; 6) patterns of travel for infertility care; and 7) cost and access to care.
Results

Timing of presentation among infertility patients
In public discussions surrounding the issue of access to infertility care in Indonesia it has been suggested that Indonesian women have begun to marry too late and to wait too long to access the biomedical system [6] . However, our findings refute these assumptions by revealing that the median age of marriage for women in the sample was only 26 years old and that the median age of women at their first visit to an OBSGYN for fertility care was 28 years of age. When we calculated the length of time women waited after marriage before seeking infertility care we found the mean number of months to be 25 and the median number of months to be 12.
Types of providers and referral patterns
To gain an overview of where our respondents were seeking assistance for infertility we asked them to list the range of biomedical providers they had visited regarding their fertility concerns. The respondents identified four categories of providers they sought assistance from. All respondents (n = 212) had visited an OBSGYN, 27 women (13%) had visited a general practitioner, 17 women (8%) had visited a midwife, and only 6 women (3%) had visited a nurse regarding infertility. The popularity of different providers appears to follow a clear pattern indicating that women in this sample preferred to access providers with higher levels of specialized reproductive skills and knowledge, with OBSGYN being by far the most popular choice of providers for fertility concerns.
While 27 out of 212 respondents reported having visited a general practitioner (GP) for fertility concerns, only 17 respondents out of 212 (or 8%) reported having received a GP referral to an OBSGYN. Conversely, 92% of the 212 women in the sample reported finding OBSGYN themselves without the assistance of GPs. In the final section of our survey we also included opportunities for respondents to clarify what kinds of information related to their fertility concerns would be most useful to them. The issue of referral to appropriate care was a concern for 5% of 212 women, who requested details of other OBSYGN, despite the fact that they were recruited through infertility clinics.
Number of OBSGYN visited
To better understand women's patterns of health seeking, we also recorded the number of OBSGYN visited by respondents. Results are depicted in Table 1 below. The mean number of OBSGYN visited by women was 3 and the median number visited was 2. Thus, most patients had seen between 1 and 3 specialists, 20% had seen between 4 to 6 OBSGYN, while the highest number of OBSGYN visited by a respondent was 12. These results indicate that switching between different providers was common and was the experience of 87% of 212 women. We also inquired about respondents' knowledge of the qualifications of their most recent OBSGYN, asking if they were able to confirm whether they had seen a doctor who was a qualified fertility specialist (known as K-FER in Indonesia). Only 41% of 212 respondents were able to confirm that the doctor they had seen most recently was a qualified infertility consultant. We also asked respondents to provide reasons why they had switched between doctors. The most common reason was perceived treatment failure, reported by 32% of 139 respondents. The full range of reasons provided by women is presented below in Table 2 .
Men's participation in fertility care
Gender equity in access to services is essential for the recognition of both women's and men's right to reproductive health care, and equal participation of men and women is critical to successful ART outcomes. For this reason we asked women to comment on their husbands' participation in treatment. Rates of male participation were actually higher than expected, with 93% of 212 women reporting that their husbands had ever accompanied them to a consultation. However, rates of attendance throughout infertility treatment were significantly lower, with only 50% of 212 women reporting that their husbands regularly or always accompanied them to consultations. Distance from the clinic was given as a reason for husbands' non-attendance by 4% of 106 women, and husbands' disinterest in infertility treatment was given as a response by 2% of 106 women. Finally, 30% of 106 women reported that their husbands were too busy to regularly attend infertility consultations.
Barriers to accessing care
Although the women in this sample had all visited OBSGYN for fertility concerns, we did not take it for granted that they had done so without having to negotiate potential barriers to access. To explore this issue we asked all respondents if they had ever felt worried or frightened about visiting an OBSGYN. A total of 84 respondents (or 40% of 212) answered yes to this question. Of these 84 women 77 also provided reasons as to why they felt worried or frightened, and the most significant reason by far was fear of a sterile diagnosis. The full range of reasons given is listed below in Table 3 .
Patterns of travel for fertility care
Due to the uneven geographical distribution of infertility services in Indonesia we also examined patients' patterns of travel to access care. The results are presented in Table 4 below. Less than half the sample accessed infertility care without having to travel outside their own district, and 54% of patients had to travel substantial distances to access care.
Cost and access to care
The cost of health care is widely understood as a key factor determining access, and equity in access, to reproductive health care [9] . A total of 19% of 212 respondents explicitly stated that they had found it difficult to pay for infertility care, 26% of 212 respondents reported having to save money to finance infertility care, and 4% of 212 women reported that they had borrowed money to assist them in meeting the costs of care. In sum, 40% of the sample of 212 reported that they could not easily pay for infertility care out of their regular income.
Discussion
This research has yielded important insights into patterns of health seeking and access to infertility care among female infertility patients in Indonesia. Our findings have been significant for disrupting popular myths regarding women's behaviour in response to infertility, assumptions that have often led to significant social suffering for Indonesian women. Specifically, we found no evidence that women attending these three clinics were marrying too late or choosing long delays before seeking infertility care. As a result we can shift the focus away Travelled to another country to access care 9 (4%)
Note: (n = 212).
from blaming individuals and towards examining how infertility care may be improved to promote better outcomes.
In this sample, a high rate of switching between different OBSGYN for infertility treatment was identified as a key concern. Patients' explanations of why they were moving between multiple providers revealed that women were frequently dropping out of treatment cycles due to their frustration at not falling pregnant, and as a result missing out on the recommended progression of diagnosis and treatment. An appropriate response to this dilemma is to adequately educate patients from the outset of their treatment, informing them about the gradual progression of diagnosis and treatment, to prevent unnecessary dropouts and maximize treatment success.
The finding that 40% of our sample had been worried or frightened about accessing fertility care indicates the need for improved social awareness through community education. Social awareness is a key component of the infertility care system, and in particular education is needed to ameliorate patients' fears regarding a diagnosis of sterility, their fear of vaginal examination and the embarrassment often associated with reproductive health problems. By acknowledging and discussing potential fears surrounding infertility treatment it is hopeful that the level of anxiety in the community more generally will decrease and that this will translate into greater willingness to access care. A comparable study, conducted with 150 women experiencing infertility in South Africa by Dyer et. al., similarly concluded that improved health education and counseling urgently needs to be integrated into infertility treatment in the developing world [10] .
Patterns of health seeking among women in this study revealed a strong preference for highly qualified providers, but low use of GPs for referral to specialist services. The fact that only 8% of our sample accessed infertility care via GP referral indicates enormous potential for improving the current referral system. Lack of appropriate referral from general practitioners and primary health services has also been identified as a factor limiting access to infertility care even in studies situated in developed Western settings such as the United States [11] . Increasing referral through Indonesian GPs also holds the possibility of ensuring that a greater proportion of patients are referred to specialized infertility consultants (K-FER) rather than generalist OBSGYN. If increased GP referral were to result in patients gaining more targeted access to the most appropriate providers, there could also be a reduction in patient dissatisfaction and subsequent switching between providers.
Our results also showed that while the majority of husbands had attended infertility treatment at least once with their wives, the findings still fall seriously short of the ideal of "treating the couple" where both spouses are present throughout the treatment process. These findings parallel those of the study by Dhont et al. in Rwanda, where men were found to be significantly less present than their wives over the duration of infertility care visits [12] .
Patients' patterns of travel for fertility care indicated that less than half of the respondents were able to access care without leaving their district. This finding highlights the need for geographic expansion of fertility services beyond large cities in Java and Bali. To expand the availability of fertility services across Indonesia continued training and certification of fertility consultants, who are willing to practice in regional areas, is imperative.
Our findings regarding the cost of infertility care provide evidence that the financial structure of the existing infertility system needs to be overhauled, as 40% of this sample reported that they could not pay for fertility care out of their regular income. A move towards low-cost IVF in Indonesia is essential, as access for those even from higher socioeconomic groups in our sample was constrained by the current cost structure of the system. Our finings regarding the financial accessibility of biomedical infertility care in Indonesia reflect the general pattern of affordability in other developing countries documented by Collins, who observed that the cost of one IVF cycle in developing country settings is generally in excess of half the average annual income [13] .
While explicitly privileging patient perspectives is a key strength of this research, the exclusion of women with fertility concerns who do not access biomedical care is an obvious weakness. Complimentary research that includes Indonesians who have not sought solutions to infertility within the biomedical sphere is thus needed to complete the access picture. Moreover, research that positions men as key informants on their experiences of infertility and infertility treatment is also important, to illuminate why men participate at lower rates than women, and to balance our understanding of how to combat infertility in Indonesia. This was a crosssectional study, and thus represents the participants' experiences of infertility treatment at only one point in time. This limitation means that some variables may be biased because of this. For example, the median number of OBSGYN visited could be underestimated as the respondent may have just begun seeking help and may over time seek out more providers. Moreover, we acknowledge that the sample size of the study was not large, but for an exploratory study we feel it was sufficient, and that it has highlighted the utility of further research with larger sample sizes.
Conclusions
Based on our research findings we believe there are four key areas that should be addressed to improve access to infertility care and ART for Indonesians. Improving the education and counselling for infertility patients, and promoting greater social awareness about infertility and its treatment among the community in general, are critical areas for intervention where action can be commenced in the relative short term. The referral system for infertility care is another sphere where productive changes can be made. Strengthening the links between general practitioners and infertility providers is a process that is realistic in the medium term, as it involves significant collaboration from within and outside of the existing infertility system. Expansion of the geographical coverage of fertility clinics is a third area for action that should be ongoing until services are far more evenly distributed across the nation. Finally, reducing the out-ofpocket costs of infertility care, through an overhaul of the financial structure of the current system is imperative, and will require significant change over the long term. The gradual shift to a low-cost system will require further scientific research into ways of reducing the cost of IVF in Indonesia, as well as research into what models of service provision for ART are most viable in Indonesia's resource poor communities. Reductions in the outof-pocket cost of infertility care could also potentially be supported by a government commitment to subsidizing IVF and the inclusion of infertility treatment in medical insurance policies.
Despite remaining gaps in social research into infertility in Indonesia, we are confident that this exploratory study has provided evidence that can begin to inform a pragmatic response to the imperative of expanding access to biomedical infertility treatment for Indonesians. The authors of this article are engaged in ongoing efforts to extend this exploratory study to conduct a much larger comparable survey of fertility patients recruited through each of Indonesia's 20 registered fertility clinics.
Endnotes a Access to ART for unmarried people and same-sex couples is not legally sanctioned in Indonesia. While this raises important issues in terms of who is given legal rights to access health care, we do not discuss the regulatory framework of ART in Indonesia here due to space constraints. We also focus on married women because this was our target group for the study. The female participation rate in tertiary education in urban areas in Indonesia has only recently reached 15% [14] . 
